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Abstract 

Background Post‑artemisinin delayed hemolysis (PADH) is a serious complication in patients who recover from 
severe malaria after receiving artemisinin‑based combined therapy (ACT), including artemether‑lumefantrine. In 
Japan, among the antimalarial drugs recommended by the World Health Organization (WHO) guideline for severe 
malaria, intravenous quinine gluconate is available only in 29 designated hospitals, and intravenous artesunate is una‑
vailable. Therefore, oral artemether‑lumefantrine is occasionally administered as an alternative, even though it may 
be a suboptimal treatment. In non‑endemic settings like Japan, a lack of knowledge of malaria and the side effects, 
such as post‑artemisinin delayed hemolysis caused by the ACT, can have critical consequences. Like our patient, 
being a primigravida in the early stages of pregnancy is a serious risk factor for severe malaria and must be carefully 
monitored.

Case presentation This report describes a severe case of imported Plasmodium falciparum malaria complicated by 
fetal loss and prolonged anemia, requiring frequent blood transfusions. The patient was a previously healthy pregnant 
Japanese female in her 30 s. She developed a high fever 2 days after returning from Nigeria. The patient fulfilled the 
severe malaria criteria by WHO. On arrival, an abdominal ultrasound incidentally revealed a fetus of 5 week gesta‑
tional age with a heartbeat in the uterus. Given her pregnancy and the severity of the disease, she was administered 
intravenous quinine 16 mg/kg as a loading dose. However, the second dose of quinine was not administered due to 
frequent vomiting and QTc prolongation. We initiated treatment with oral artemether‑lumefantrine, and clearance 
of parasitemia was confirmed by microscopic observation on day 4. Miscarriage was noted on day 6 after admission. 
Moreover, the patient became feverish again up to 39 °C, and from days 14 to 22, the patient required multiple blood 
transfusions due to PADH. On day 40, follow‑up was discontinued as the hemoglobin level exceeded 10 g/dL.

Conclusions In patients who recover from severe malaria after ACT treatment, monitoring the hemoglobin level for 
at least a month is strongly recommended for prompt identification of PADH. Travelers to malaria‑endemic countries, 
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especially primigravida women, should be provided with adequate information on the risk and prevention of 
infection.

Keywords Plasmodium falciparum malaria, Artemether‑lumefantrine, Post‑artemisinin delayed hemolysis, First‑
trimester, Blood transfusion

Background
In Japan, more than 50 imported malaria cases were 
reported annually before the COVID-19 pandemic, and 
of these, more than 60% were due to Plasmodium falcipa-
rum malaria [1].

Intravenous Artesunate is strongly recommended as 
the first line of treatment for severe malaria [2, 3]. Guide-
lines also recommend it for women suffering from severe 
malaria in the first trimester of pregnancy, despite inad-
equate evidence. If intravenous Artesunate is unavailable, 
intravenous quinine and oral artemether-lumefantrine 
(AL) can be used as alternative or interim drugs. How-
ever, among these, only oral AL is officially available in 
Japan. In fact, intravenous quinine gluconate is available 
only in the 29 designated hospitals for clinical studies [4], 
and intravenous artesunate is unavailable.

Post-artemisinin delayed hemolysis (PADH) is a severe 
complication that may occur following recovery from 
malaria after artemisinin-based combined therapy (ACT) 
[5, 6]. Although the incidence of PADH may be higher 
among non-immune individuals than in endemic areas, 
this side effect does not seem well-recognized in Japan. 
Herein, we describe a case of severe falciparum malaria 
with multiple complications and discuss the poten-
tial hazards caused by gaps in the knowledge of this 
condition.

Case presentation
A pregnant Japanese woman in her late 30 s was referred 
to our infectious disease clinic in Tokyo for further man-
agement. Her chief complaint was fever for 4 days. Two 
days before the presentation, the patient sought medi-
cal attention at a local clinic near her home but could 
not obtain an appropriate diagnosis. She reported hav-
ing returned to Japan 2 days before the onset of her fever 
after a 2-month stay in Nigeria. She also reported having 
experienced multiple mosquito bites during 2 weeks she 
spent there. She denied using malaria chemoprophylaxis, 
insect repellent, or mosquito nets. At the time of pres-
entation at our clinic, her body temperature was 40.2 ℃, 
and her heart rate was 112/min; other vital signs were 
normal. She was alert, though mildly agitated and unable 
to sit due to weakness. Generalized jaundice was noted. 
On auscultation, both lungs were clear, and the chest 
X-ray was normal. Slight vaginal bleeding was also noted.

Screening tests for the human immunodeficiency virus 
and blood cultures were negative. Blood examination 
revealed hyperbilirubinemia, severe thrombocytopenia, 
elevated liver enzymes, and elevated d-dimer (Table  1). 
The arterial blood gas test did not reveal acidosis or 
hypoglycemia.

Urine human chorionic gonadotropin test was posi-
tive, and transvaginal ultrasound (TVU) revealed a gesta-
tional sac (GS) with a fetal heartbeat (FHB) equivalent to 
5 week gestation. She had no history of pregnancy.

Microscopic observation of the Giemsa-stained 
thin blood smear prepared from the patient’s blood 
revealed P. falciparum-infected red blood cells at 
7.3% parasitemia (Fig.  1), and the polymerase chain 
reaction methodalso verified P. falciparum infec-
tion. Thus,the diagnosis of P. falciparum malaria was 
made. The patient demonstrated two criteria of severe 

Table 1 Laboratory examination results on admission

Blood Urine

T‑Bil 8.3 (mg/dL) pH 6.0

D‑Bil 5.4 (mg/dL) Specific gravity 1.021

AST 94 (U/L) Protein 1 + 

ALT 149 (U/L) Sugar –

LDH 550 (U/L) Ketone –
CK 250 (U/L) Occult blood 2+ 

BUN 32 (mg/dL) Bilirubin 2+ 

Cre 1.04 (mg/dL) Red blood cell –

Na 128 (mEq/L) White blood cell –

K 3.6 (mEq/L) Venous blood gas

Cl 94 (mEq/L) pH 7.362

Blood glucose 67 (mg/dL) pCO2 42.3 (mmHg)

CRP 15.37 (mg/dL) HCO3‑ 24.0 (mmol/L)

WBC 10,000 (/μL) Lac 5.0 (mmol/L)

Hb 13.1 (g/dL) AnionGap 7.8 (mmol/L)

Hct 35.2 (%)

MCV 83.2 (fl)

Platelets 1.8  (104/μL)

PT‑INR 1.20

APTT 36 (sec)

Fib 136 (mg/dL)

ATIII 59 (%)

FDP 76.2 (μg/mL)

D‑dimer 46.7 (μg/mL)
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falciparum malaria as defined by the WHO: hyperbili-
rubinemia and prostration [2]. Soon after admission, 
16 mg/kg of intravenous quinine gluconate was admin-
istered after obtaining informed consent to participate 
in the study "Efficacy and safety of injectable quinine 
in malaria patients (injectable quinine for malaria)" by 
the Development of Optimal Medical Care Network for 
the Diagnosis and Treatment of Tropical and Parasitic 
Diseases in Japan. However, due to frequent vomit-
ing, hypoglycemia, and QTc prolongation, quinine was 
changed to a 3-day course of the oral AL (artemether 
160  mg/day, lumefantrine 960  mg/day in total) on the 
following day. Serum lactate dehydrogenase (LDH), as a 
marker of hemolysis, reached the first peak (2389 IU/L) 
on day 3, then diminished.

The parasitemia disappeared by day 4 after starting 
treatment, but the temperature remained above 37.5 ℃ 
until day 16. Two sets of blood cultures retaken on day 
14 were negative. She required two units (280  ml) of 
red blood cell concentrate on days 14 and 17, respec-
tively. On day 17, she left the hospital at her request. 
After discharge, she continued monitoring her hemo-
globin level at our outpatient clinic, and blood transfu-
sions were still needed on days 19 and 21. Direct and 
indirect Coombs tests were negative on day 19, and 
haptoglobin was below the detection limit (< 10  mg/
dL.) LDH reached the second peak (1226 IU/L) on day 
21. On day 40, hemoglobin follow-up was discontinued 
as the hemoglobin level exceeded 10 g/dL.

TVU on days 6 and 11 revealed a deformed GS with-
out FHB, and subsequently, a diagnosis of miscarriage 

was made. On day 46, manual intrauterine aspiration 
was performed to evacuate uterine contents (Fig. 2).

Conclusions and discussion
We have reported a case of imported falciparum malaria 
complicated with fetal loss and persistent transfusion-
dependent anemia. PADH is a life-threatening condi-
tion seen 2–6 weeks after the ACT initiation in 20–30% 
of non-immune malaria patients, around 60% of whom 
require blood transfusions. PADH is defined as fol-
lows; a 10% decrease in hemoglobin associated with 
haptoglobin < 0.1  g/L and either an increase in LDH 
to > 390  IU/L or a > 10% rise 7 days after treatment ini-
tiation with the ACT [5, 6]. Like our case, hyperpara-
sitemia is a major risk factor for PADH [5]. Treating 
severe PADH often requires blood transfusions. AL was 
the most probable cause of prolonged severe anemia in 
this case. Delayed hemolysis is rare in patients treated 
only with quinine [7]. Another differential diagnosis for 
hemolysis is black water fever (BWF.) BWF is associated 
with quinine use and G6PD deficiency (G6PDd) As we 
did not test G6PDd, BWF could not be sheerly excluded. 
However, the lack of hemoglobinuria and low prevalence 
of G6PDd made the possibility of BWF low. Systemic 
lupus erythematosus (SLE) can also explain both hemol-
ysis and stillbirth in this case. However, we did not test 
SLE-associated antibodies, such as anti-double-stranded 
DNA antibody, anti-phospholipid antibody, and anti-
nuclear antibody.

The possible pathophysiology for artemisinin-induced 
hemolysis is the shorter lifespan of erythrocytes infected 
with falciparum malaria compared with uninfected 
erythrocytes, known as the "pitting phenomenon"  [8]. 
However, the etiology of prolonged hemolysis per se has 
yet to be explained. Bartoli et  al. suggested the involve-
ment of direct anti-globulin, but the literature review did 
not show a clinical difference between direct anti-globu-
lin test-positive and negative patients [9]. A French group 
suggested falciparum HRP2-positivity using a dilution 
of whole blood of ACT-treated patients to predict the 
development of PADH with acceptable sensitivity and 
specificity [10].

To assess the risk of PADH following AL therapy, we 
searched articles in the English literature in PubMed 
describing oral AL-associated PADH following severe 
malaria. We excluded the cases relating to black water 
fever or uncomplicated malaria (Table  2) and found 
12 cases, all of which reported falciparum malaria with 
marked parasitemia [11–19]. One of these was a fatal 
case  [19]; however, it might be an outlier, because the 
patient refused blood transfusions due to religious 
beliefs. In Japan, blood transfusion is generally indicated 
for hemoglobin below 7 g/dL. In 10 out of 12 cases from 

Fig. 1 Blood smear on arrival showed Plasmodium falciparum 
trophozoites
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our literature search, the nadir of the hemoglobin level 
was below 7 g/dL, and 5 of them received blood transfu-
sions. This figure is far higher than a prospective study 
conducted on 27 patients with uncomplicated falciparum 
malaria [6]. In addition, in all the cases that describe the 
parasitemia clearance time, the hemoglobin level nadir 
came after the parasitemia clearance. This literature 
review strongly indicates that non-immune individu-
als are at a higher risk of developing PADH. Physicians 
should inform patients of the risk of PADH before pre-
scribing ACT including AL. In addition, physicians must 
be reminded of the significance of continuing hemo-
globin monitoring after the clearance of parasitemia at 
least once a week for a month after completion of therapy 
with AL.

Some literature also suggests using corticosteroids if 
hemolysis is associated with an autoimmune mechanism, 
but evidence for this is lacking. In our case, corticos-
teroids were not used, because both direct and indirect 
Coombs tests were negative. We conducted a literature 
review on corticosteroid use in such cases. This review 
revealed five patients had positive direct Coombs test 

results  [12–19]. Among them, four received corticos-
teroid therapy  [12, 13, 15, 19], and two recovered with-
out blood transfusions  [13, 15], though the hemoglobin 
level nadir was below 7 g/dL. In one case, direct Coombs 
test was positive, while it had been negative 5 days ear-
lier, after which it became negative again [13]. In severe 
PADH, it may be rational to repeat the Coombs test. Fur-
ther study is needed to establish a strategy for early iden-
tification and appropriate management of PADH.

The patient in this report also happened to be a primi-
gravida in the first trimester. Pregnancy is a well-known 
risk factor for severe malaria, and being a primigravida 
may predispose an individual to more severe disease [2, 
3], which remains unknown. Being a primigravida and 
early pregnancy stages are factors for elevated human 
chorionic gonadotropin (hCG) levels. An experiment 
using a culture medium showed that the high hCG level 
did not enhance the in vitro growth of P. falciparum. A 
possible explanation is that the genome sequence of P. 
falciparum found no receptor homologous to that of 
humans [20]. However, since hCG contributes to angio-
genesis in the uterus in the early stage of pregnancy, it 

Fig. 2 Clinical course of the patient. LDH lactate dehydrogenase, Hb hemoglobin. Downward arrows (↓) indicate administration of 2 units of blood 
transfusion
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may augment the sequestration of trophozoite-stage P. 
falciparum, causing severe disease  [21]. The pathologi-
cal findings of the placenta were non-contributory, and 
the direct cause of the abortifacient remained unknown. 
P. falciparum proliferates in the placenta  [21]. P. falcipa-
rum-infected red blood cells interact with placental tissue 
and induce activation of inflammatory cytokines, such as 
tissue necrosis factor-alpha (TNF-α), causing intervilli-
ositis. Intervilliositis reduces megalin, which transports 
essential proteins to the placenta, and an amino acid 
transporter supplies amino acids to the trophic mem-
brane [21]. These mechanisms result in the development 
of placental ischemia, which may lead to fetal death.

Until recently, ACT was regarded as responsible for 
miscarriage, because animal experiments showed poten-
tial teratogenic effects. The previous versions of the 
WHO guideline  [22] suggested using quinine plus clin-
damycin for pregnant women during the first trimester 
with uncomplicated malaria. However, recent reports 
indicated that the ACT was less harmful to the fetus than 
expected. In a meta-analysis, Dellicour et  al. suggested 
that ACT was not associated with an increased risk of 
miscarriage or stillbirth [23]. The latest WHO guideline 
issued a new recommendation for using ACT in the first 
trimester [2]. Thus, we assume that the fetal loss in our 
case was due to falciparum malaria itself, although the 
side effects of antimalarial drugs cannot be completely 
ruled out from the list of possible causes. In addition, a 
chromosomal test of the fetus was not conducted in this 
case, which could have eliminated chromosomal abnor-
malities as the cause of fetal death.

This case emphasizes the importance of ascertaining 
obstetric status while assessing the risk status of female 
malaria patients. Non-immune women of reproduc-
tive age should be more carefully advised of the dangers 
before travel. Moreover, it may be justified to imbue them 
with the importance of contraception in risky areas or 
check pregnancy status before traveling.

In conclusion, physicians must monitor hemoglobin 
levels daily until parasitemia is cleared and weekly for 
at least 4 weeks after the clearance, especially in cases 
of severe malaria with high parasitemia. In addition, as 
being a primigravida and early stage of pregnancy are risk 
factors for severe malaria, non-immune women should 
be well-educated about risks and precautions to be taken 
before traveling to endemic areas.

Abbreviations
PADH  Post‑artemisinin delayed hemolysis
ACT   Artemisinin‑based combined therapy
WHO  World Health Organization
AL  Artemether‑lumefantrine
TVU  Transvaginal ultrasound
GS  Gestational sac

FHB  Fetal heartbeat
LDH  Lactate dehydrogenase
hCG  Human chorionic gonadotropin
TNF‑α  Tissue necrosis factor‑alpha

Acknowledgements
We are very grateful to the patient for allowing us to prepare and publish this 
case report.

Author contributions
KK conceptualized and wrote this work. KH, KY, HN, KK‑Y, and SK revised manu‑
script and scientific contents. NO supervised this work. All authors read and 
approved the final manuscript.

Funding
This report was partly supported by research grants from the Emerging/
Re‑emerging Infectious Diseases Project of Japan from the Japan Agency for 
Medical Research and Development, AMED (22fk0108639s0101).

Availability of data and materials
The authors confirm that the data supporting the findings of this study are 
available within the article. Raw data that support the findings of this study 
are available from the corresponding author, upon reasonable request.

Declarations

Ethics approval and consent to participate
This case report was not part of a research study, and hence, ethical approval 
was not sought. We obtained a consent from the patient.

Consent for publication
The authors obtained a consent for the preparation and publication of a case 
report from the patient.

Competing interests
The authors declare that they do not have any competing interests.

Author details
1 Disease Control and Prevention Center, National Center for Global Health 
and Medicine, Tokyo, Japan. 2 Department of Tropical Medicine and Malaria, 
National Center for Global Health and Medicine, Tokyo, Japan. 

Received: 24 January 2023   Accepted: 4 March 2023

References
 1. Kanayama A, et al. Epidemiology of imported malaria cases in Japan, 

2006–2014: a sentinel traveler surveillance approach. Am J Trop Med Hyg. 
2017;97(5):1532–9.

 2. WHO Guidelines for malaria. https:// www. who. int/ publi catio ns/i/ item/ 
guide lines‑ for‑ malar ia updated on 25 November 2022. Accessed 9 Dec 
2022.

 3. CDC guideline for malaria. https:// www. cdc. gov/ malar ia/ resou rces/ pdf/ 
Malar ia_ Trx_ Guide_ for_ US_ Clini cians_ 202208. pdf updated in August 
2022. Accessed 9 Dec 2022.

 4. Guideline for drug treatment of parasitosis https:// www. nettai. org/. 
Accessed 30 Oct 2022. (Japanese)

 5. Arguin PM, et al. Case definition: postartemisinin delayed hemolysis. 
Blood. 2014;124(2):157–8.

 6. Kurth F, et al. Hemolysis after oral artemisinin combination therapy 
for uncomplicated Plasmodium falciparum malaria. Emerg Infect Dis. 
2016;22(8):1381–6. https:// doi. org/ 10. 3201/ eid22 08. 151905.

 7. Rolling T, et al. Artesunate versus quinine in the treatment of severe 
imported malaria: comparative analysis of adverse events focusing 
on delayed haemolysis. Malar J. 2013;12:241. https:// doi. org/ 10. 1186/ 
1475‑ 2875‑ 12‑ 241.

https://www.who.int/publications/i/item/guidelines-for-malaria
https://www.who.int/publications/i/item/guidelines-for-malaria
https://www.cdc.gov/malaria/resources/pdf/Malaria_Trx_Guide_for_US_Clinicians_202208.pdf
https://www.cdc.gov/malaria/resources/pdf/Malaria_Trx_Guide_for_US_Clinicians_202208.pdf
https://www.nettai.org/
https://doi.org/10.3201/eid2208.151905
https://doi.org/10.1186/1475-2875-12-241
https://doi.org/10.1186/1475-2875-12-241


Page 7 of 7Kamegai et al. Tropical Medicine and Health           (2023) 51:25  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 8. Chotivanich K, et al. The mechanisms of parasite clearance after 
antimalarial treatment of Plasmodium falciparum malaria. J Infect Dis. 
2000;182(2):629–33. https:// doi. org/ 10. 1086/ 315718.

 9. Bartoli TA, et al. Systematic analysis of direct anti‑globulin test results in 
post‑artesunate delayed haemolysis. Malar J. 2021;20(1):206. https:// doi. 
org/ 10. 1186/ s12936‑ 021‑ 03735‑w.

 10. Ndour PA, et al. Measuring the Plasmodium falciparum HRP2 protein in 
blood from artesunate‑treated malaria patients predicts post‑artesunate 
delayed hemolysis. Sci Transl Med. 2017;9(397):eaaf9377. https:// doi. org/ 
10. 1126/ scitr anslm ed. aaf93 77.

 11. Corpolongo A, et al. Haemolytic anaemia in an HIV‑infected patient with 
severe falciparum malaria after treatment with oral artemether‑lumefan‑
trine. Malar J. 2012;27(11):91. https:// doi. org/ 10. 1186/ 1475‑ 2875‑ 11‑ 91.

 12. De Nardo P, et al. Haemolytic anaemia after oral artemether‑lumefantrine 
treatment in a patient affected by severe imported falciparum malaria. 
Infection. 2013;41(4):863–5. https:// doi. org/ 10. 1007/ s15010‑ 013‑ 0451‑x.

 13. Raffray L, et al. Severe delayed autoimmune haemolytic anaemia follow‑
ing artesunate administration in severe malaria: a case report. Malar J. 
2014;13:398. https:// doi. org/ 10. 1186/ 1475‑ 2875‑ 13‑ 398.

 14. Tsuchido Y, et al. Development of delayed hemolytic anemia after treat‑
ment with oral artemether‑lumefantrine in two patients with severe 
falciparum malaria. Am J Trop Med Hyg. 2017;96(5):1185–9. https:// doi. 
org/ 10. 4269/ ajtmh. 16‑ 0460.

 15. Lebrun D, et al. Severe post‑artesunate delayed onset anaemia respond‑
ing to corticotherapy: a case report. J Travel Med. 2018. https:// doi. org/ 
10. 1093/ jtm/ tax091.

 16. Hasegawa C, et al. Severe delayed haemolytic anaemia associated with 
artemether‑lumefantrine treatment of malaria in a Japanese traveller. J 
Infect Chemother. 2018;24(3):216–9. https:// doi. org/ 10. 1016/j. jiac. 2017. 
10. 008.

 17. Nakamura‑Uchiyama F, et al. Retrospective observational study of the use 
of artemether‑lumefantrine in the treatment of malaria in Japan. Travel 
Med Infect Dis. 2018;22:40–5. https:// doi. org/ 10. 1016/j. tmaid. 2018. 02. 003.

 18. Conlon CC, et al. Post‑artemisinin delayed hemolysis after oral therapy 
for P. falciparum infection. ID Cases. 2020;20: e00741. https:// doi. org/ 10. 
1016/j. idcr. 2020. e00741.

 19. Gustafsson L, et al. Fatal case of delayed‑onset haemolytic anaemia 
after oral artemether‑lumefantrine. BMJ Case Rep. 2021;14(11): e245718. 
https:// doi. org/ 10. 1136/ bcr‑ 2021‑ 245718.

 20. Clinton KP, Thévenon AD, Zhou JA, Taylor DW. Influence of human cho‑
rionic gonadotropin (hCG) on in vitro growth of Plasmodium falciparum. 
Malar J. 2009;14(8):101. https:// doi. org/ 10. 1186/ 1475‑ 2875‑8‑ 101.

 21. Pandya Y, Penha‑Gonçalves C. Maternal‑fetal conflict during infection: 
lessons from a mouse model of placental malaria. Front Microbiol. 
2019;24(10):1126. https:// doi. org/ 10. 3389/ fmicb. 2019. 01126.

 22. World Health Organization. Guideline for malaria. Updated on 3 June 
2022. https:// apps. who. int/ iris/ bitst ream/ handle/ 10665/ 354781/ WHO‑ 
UCN‑ GMP‑ 2022. 01‑ Rev.2‑ eng. pdf? seque nce= 1& isAll owed=y. Accessed 
15th Jan 2023.

 23. Dellicour S, et al. First‑trimester artemisinin derivatives and quinine treat‑
ments and the risk of adverse pregnancy outcomes in Africa and Asia: a 
meta‑analysis of observational studies. PLoS Med. 2017;14(5): e1002290. 
https:// doi. org/ 10. 1371/ journ al. pmed. 10022 90.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1086/315718
https://doi.org/10.1186/s12936-021-03735-w
https://doi.org/10.1186/s12936-021-03735-w
https://doi.org/10.1126/scitranslmed.aaf9377
https://doi.org/10.1126/scitranslmed.aaf9377
https://doi.org/10.1186/1475-2875-11-91
https://doi.org/10.1007/s15010-013-0451-x
https://doi.org/10.1186/1475-2875-13-398
https://doi.org/10.4269/ajtmh.16-0460
https://doi.org/10.4269/ajtmh.16-0460
https://doi.org/10.1093/jtm/tax091
https://doi.org/10.1093/jtm/tax091
https://doi.org/10.1016/j.jiac.2017.10.008
https://doi.org/10.1016/j.jiac.2017.10.008
https://doi.org/10.1016/j.tmaid.2018.02.003
https://doi.org/10.1016/j.idcr.2020.e00741
https://doi.org/10.1016/j.idcr.2020.e00741
https://doi.org/10.1136/bcr-2021-245718
https://doi.org/10.1186/1475-2875-8-101
https://doi.org/10.3389/fmicb.2019.01126
https://apps.who.int/iris/bitstream/handle/10665/354781/WHO-UCN-GMP-2022.01-Rev.2-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/354781/WHO-UCN-GMP-2022.01-Rev.2-eng.pdf?sequence=1&isAllowed=y
https://doi.org/10.1371/journal.pmed.1002290

	Imported severe Plasmodium falciparum infection in the first trimester of pregnancy complicated by post-artemisinin delayed hemolysis and intrauterine fetal death, a case report
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Conclusions and discussion
	Acknowledgements
	References


